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thyroidectomized hypercalcemic rats s. I t  was suggested 
that  the origin of the urinary hypocalcemic factor was 
thyroid or parathyroid or from both glands. The present 
s tudy (experiment 1) revealed that  the urine specimens 
of hypophysectomized hypercalcemic rats contains no 
hypocalcemic factor. The above experiments indicate that,  
after the removal of the pi tui tary gland, the functional 
capacity of the thyro-parathyroid glands to produce the 
hypocalcemic factor is lost. The results also indicate that  
hypercalcemia causes the release of a pi tui tary factor 
which stimulates a hypocalcemic factor from thyro- 
parathyroid. Furthermore,  experiment 2 shows the pres- 
ence of a calcium lowering substance in the pi tui tary 
gland. This substance is found to be effective only in the 
presence of thyro-parathyroid glands (experiment 3). 
The pitui tary hypocalcemic factor is different from known 
pi tui tary hormones, as suggested by NATELSON et al. TM 
and as observed in experiment 4. The hypocalcemic effect 
of the guinea-pig pi tui tary extract, under the present 
experimental  conditions, is much faster than that  ob- 
served by NATELSON et al. This discrepancy may be due 

to the species difference of animals used and/or to the 
mode of administration of pi tui tary extract.  Loss of its 
act ivi ty by boiling or by tryptic digestion may suggest 
that  this pi tui tary factor is a protein or a polypeptide. 

Zusammen[assung. In der Hypophyse wurde ein Faktor  
festgestellt, welcher die Ausschiittung von Thyreocalci- 
tonin f6rdert. Die Ausschiittung dieses Kalzium-senkenden 
Hormones scheint einer hypophys~iren Regulation unter- 
stellt zu sein. 
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Observat ions  on the Ul tras tructure  of the Non-Art i cu la ted  Laticifers of Jatropha podagrica 
(Euphorbiaceae)  

One of the most enigmatic cell types in the Angio- 
spermae is the non-articulated laticifer. Despite a wealth 
of light microscope information on the morphology of 
adult  laticifers and considerable biochemical information 
on the synthesis of rubber, an understanding of the role 
of this system in the living plant is lacking. In addition, 
no description of the fine structure of non-articulated 
laticifers has been published other than MooR's detailed 
analysis of the walls of laticifers of Euphorbia splendens 1. 
Information on the ultrastructure of the cytoplasm of 
laticifers might give some clue to their function. This 
communication contains some of the early findings of an 
electron microscope investigation of non-articulated 
laticifers. 

Immature  2.0 mm embryos of Jatropha podagrica were 
dissected from seeds and fixed for ¢ h in cold 6% glutar- 
aldehyde in 0.06 M Sorensen's phosphate buffer at pH 6.9. 
After fixation they were washed with several changes of 
the same buffer. Embryos for light microscopy were de- 
hydrated with a graded acetone series and embedded in 
epon. Embryos for electron microscopy were post-fixed 
for 30 min in unbuffered 2% OsO, and dehydrated with 
acetone. These embryos remained overnight in 70% 
acetone containing 1% uranyl nitrate before final dehy- 
dration and embedding. Thick 11/2 p sections for light 
microscopy and thin sections for electron microscopy were 
cut  with Dupont  diamond knives. The thin sections were 
stained on grids for 31/, min with REYNOLDS lead citrate 2 
before being examined with a Zeiss EM 9a. 

Laticifer distribution at  this stage of embryogeny con- 
sists of a ring of elongate cells surrounding the provascular 
cylinder in the hypocotyl  with extensive cortical ramifica- 
tion in the nodal region and a continuous cotyledonary 
system. In both the hypocotyl  and cotyledons there is an 
int imate relationship between the developing vascular 
tissue and the major laticifer branches. The laticifers 
already have a thickened wall, a prominent central 
vacuole, and are multinucleate. Laticifer nuclei in this 
species assume the form of elongated spindles and are 
generally oriented with their longitudinal axes parallel to 
the longitudinal axis of the laticifer. Light microscopy has 

shown that  laticifer nuclei frequently occur in closely 
packed groups of 2 or more. Electron micrographs of such 
groups of nuclei demonstrate that  the outer nuclear 
membranes of adjacent nuclei are connected by short 
segments of rough endoplasmic reticulum (Figure 1). Such 
interconnections would explain the linear arrays of nuclei 

Fig. 1. Electron micrograph of 2 laticifer nuclei showing a bridge of 
rough endoplasmic reticulum (arrow) between the nuclei. N, nucleus; 
Nu, nucleolus. × 32,500. la. Higher magnification of the same 
nuclear interconnection (arrow). x 61,750. 

1 H. MOOR, J. Ultrastruct. Res. 2, 393 (1959). 
2 G. S. REYNOLDS, J. Cell Biol. 17, 208 (1963). 
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Fig. 2. Electron micrograph of a laticifer wall thickening. Note the 
wall inclusions (arrows) and microtubules (Mt). ER, endoplasmic 
reticulum; M, mitochondrion; V, vacuole; W, wall. ×22,750. 
2a. Dictyosome (D) photographed elsewhere in the laticifer. Compare 
the appearance of the dictyosome vesicles (arrows) with the spherical 
wall inclusions below. × 22,750. 

c o m m o n l y  obse rved  in n o n - a r t i c u l a t e d  lat icifers.  I t  is 
p r o b a b l e  t h a t  these  nuc lea r  i n t e r c o n n e c t i o n s  are  ephe-  
mera l  a n d  t h a t  t h e y  are  d i s r u p t e d  d u r i n g  s u b s e q u e n t  
la t ic i fer  e longa t ion .  T h e r e  is no  ev idence  t h a t  t he se  
nuc lea r  i n t e r c o n n e c t i o n s  r e p r e s e n t  ea r ly  s tages  of fus ion 
b e t w e e n  nuclei .  

E l e c t r o n  m i c r o g r a p h s  of t h i n  sec t ions  para l le l  to  local-  
ized t h i c k e n i n g s  in  t h e  walls  of la t ic i fers  of t h i s  species 
show t h a t  t he se  wal l  t h i c k e n i n g s  c o n t a i n  s i n g l e - m e m b r a n e -  
b o u n d  spheres  w h i c h  closely r e semble  d i c t y o s o m e  vesicles  
(Figures  2 a n d  3). A l t h o u g h  i t  is imposs ib le  to  e s t ab l i sh  a 
def in i t e  r e l a t i onsh ip  b e t w e e n  d i c t y o s o m e s  a n d  these  
spheres  a t  t he  p resen t ,  i t  does a p p e a r  t h a t  these  wal l  
inc lus ions  are  of c y t o p l a s m i c  or ig in  a n d  t h a t  t h e y  m a y  be  
i n v o l v e d  in t he  depos i t ion  of new wal l  ma te r i a l .  Micro- 
t ubu l e s  (Figures  2 a n d  3) w i t h  a d i a m e t e r  of 240 ~ a n d  
l eng ths  up  to 7 /, or  more  a re  p a r t i c u l a r l y  a b u n d a n t  in 
t he  c y t o p l a s m  a d j a c e n t  to  t h e  wal l  t h i cken ings ,  b u t  m a y  
occur  e l sewhere  in t h e  p e r i p h e r a l  c y t o p l a s m .  F r e q u e n t l y  
t h e y  a re  in  para l le l  a r rays ,  b u t  occas iona l ly  one  or  more  
m i c r o t u b u l e s  m a y  be  o r i en t ed  a t  a n  ang le  to  t h e  o thers .  
Accord ing  to  t he  work  of LEDBETTER a n d  PORTER s,4 t h e  
d i spos i t ion  of m i c r o t u b u l e s  nea r  t he  cell p e r i p h e r y  sugges ts  
t h a t  t h e y  m a y  be  i n v o l v e d  in a t  l eas t  2 processes.  T h e  
h igh ly -o rde red  para l le l  a r r a y s  c loses t  to  t h e  cell sur face  
are  t h o u g h t  to  r egu l a t e  t h e  o r i e n t a t i o n  of t h e  depos i t i on  of 
new wal l  ma te r i a l .  T h e  f ine s t r u c t u r e  o b s e r v a t i o n s  re- 
p o r t e d  here  on  la t ic i fer  wal l  t h i c k e n i n g s  a n d  assoc ia ted  
m i c r o t u b u l e s  a p p e a r  to  s u p p o r t  t h a t  hypo thes i s .  R a n d -  
o m l y - o r i e n t e d  m i c r o t u b u l e s  in  t h e  p e r i p h e r a l  c y t o p l a s m  
of cells n o t  u n d e r g o i n g  cy tok ines i s  a re  cons ide red  b y  
LEDBETTER a n d  PORTER ~,* to  be  in a f a v o r a b l e  pos i t i on  
t o  con t ro l  cy top l a smic  s t r eaming .  T h e  poss ib i l i ty  of cy to-  
p lasmic  s t r e a m i n g  in n o n - a r t i c u l a t e d  la t ic i fers  could  h a v e  
i m p o r t a n t  imp l i ca t ions  in  t h e i r  f u n c t i o n  a n d  shou ld  
receive  f u r t h e r  a t t e n t i o n .  

Fig. 3. High magnification electron micrograph of a thin section cut 
parallel to a thickened area in the laticifer wall, showing several 
microtubules (Mt). WI, wall inclusion. × 61,750. 

T h r o u g h o u t  t h e  ea r ly  phases  of th i s  i n v e s t i g a t i o n  of 
n o n - a r t i c u l a t e d  la t ic i fers  I h a v e  seen no  i n d i c a t i o n  of t h e  
i n c o r p o r a t i o n  of a d j a c e n t  cells in to  lat icifers .  T h e  lack  of 
such  cell fus ion is ev idence  s u p p o r t i n g  t h e  co n cep t  of 
n o n - a r t i c u l a t e d  la t ic i fers  as coenocy tes  deve lop ing  b y  
apica l  i n t r u s i v e  g rowth .  Th i s  co n cep t  h a s  b e e n  cha l l enged  
r ecen t l y  b y  MILANEZ 5-7 w h o  m a i n t a i n s  t h a t  h e  h a s  
r e p e a t e d l y  obse rved  cell fus ions  d u r i n g  t h e  d e v e l o p m e n t  
of n o n - a r t i c u l a t e d  la t ic i fers  of severa l  species. R e c e n t  
o b s e r v a t i o n s  of MOOR 1 MAHLBERG 8--11, a n d  those  r e p o r t e d  
he re  h a v e  fai led to  co n f i rm  t h e  occur rence  of cell fus ion 
as  a n  a spec t  of t h e  d e v e l o p m e n t  of n o n - a r t i c u l a t e d  la t i -  
cifers 12 

Zusammen/assung. E i n l e i t e n d e  e l e k t r o n e n m i k r o s k o p i -  
sche U n t e r s u c h u n g e n  de r  u n g eg l i ed e r t en  Mi l ch r6 h ren  y o n  
Jatropha-podagrica-Embryonen h a b e n  das  V o r k o m m e n  
yon  V e r b i n d u n g e n  de r  Zel lkerne,  augenf t t l l igen Dic tyo-  
s o m e n  u n d  re ich l iche  Mengen  y o n  Mi k ro t u b u l i  in  d iesen 
aus se rgew6hn l i chen  Zellen gezeigt .  I n  d en  Mi l ch r6 h ren  
dieser  A r t  wurde  kein  V o r k o m m e n  y o n  Ze l lve r schme lzung  
b e o b a c h t e t .  
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